Cities in many Central and Eastern European (CEE) countries have transformed rapidly since the political and socio-economic restructuring started in the early 1990s. Economic reforms, growing income inequalities, changes in housing system and selective residential mobility are resulting in increasing socio-spatial diff erentiation among urban neighbourhoods also in Riga. In addition, litt le is known about the ethnic dimension of intra-urban residential diff erentiation, despite the existence of sizeable minority populations. The focus on ethnicity is important, since Riga is the only capital city in the Baltic States where the ethnic majority is outnumbered by the non-Latvian minority. This paper provides empirical evidence about socio-spatial diff erentiation in Riga according to its ecological structure. Our aim is to examine the characteristics of the inhabitants by distinctive types of urban neighbourhoods with particular interest on ethnicity. The analysis is based on a recent sample survey that was carried out in 2012 and 2013. The results reveal that characteristics of population subgroups diff er among urban zones with regard to ethnic origin, age, household size and income. Less pronounced are diff erences by education, migration background and family type. The conclusion is that Riga is a relatively mixed city at the beginning of the 21 st century.
Introduction
Riga's intra-urban spatial structure and socio-economic patt ern has been affected by various global and local processes over the past twenty-fi ve years. In academic debate social polarisation caused by these processes (e.g. economic restructuring, globalisation, deindustrialisation, EU enlargement etc.) has been refl ected in growing residential diff erentiation in CEE cities (Enyedi, Gy. 1998; Kovács, Z. 1999; Ruoppila, S. and Kährik, A. 2003) . Numerous studies on urban change in the formerly centrally planned countries have already focused on socio-spatial diff erences at intra-urban scale. The most visible signs of growing socio-spatial diff erentiation have been documented in city centres and suburban zones (Brade, I. et al. 2009 ). More recently particular att ention has been devoted also to the socialist pre-fab housing estates revealing that these neighbourhoods have largely retained a relatively good image and social mix (Kährik, A. and Tammaru, T. 2010; Marcińczak, S. and Sagan, I. 2011; Wiest, K. 2011; Kovács, Z. and Herfert, G. 2012) .
Economic restructuring, growing income inequalities, changes in the housing system and selective residential mobility are also resulting in increasing socio-spatial diff erentiation among urban neighbourhoods in Riga. Therefore, the main aim of this paper is to examine the characteristics of urban residents by distinctive types of urban neighbourhoods with particular interest on ethnicity.
In the former Soviet Union, ethnicity was an additional element of socio-spatial diff erentiation. The related processes of immigration and industrialisation, and the central allocation of housing led to high levels of ethnic residential segregation (Gentile, M. and Sjöberg, Ö. 2010; Gentile, M. and Tammaru, T. 2006) . It is also widely accepted that ethnic segregation tends to be associated with general socio-spatial diff erentiation (Musterd, S. and Ostendorf, W. 1998 ) and this undermines social cohesion in cities. However, ethnic segregation was a modestly studied aspect of residential diff erentiation in post-socialist countries (Smith, D.M. 1996) .
The current paper focuses on these topics and provides empirical evidence about socio-spatial diff erentiation in Riga, the capital city of Latvia. The study includes an analysis of the distribution of socio-economic and ethnic groups across three distinctive types of neighbourhoods. The paper is structured as follows. The next section outlines the general processes that reshape the socio-spatial structure of the post-socialist cities. Then, a concise description of Riga is provided with special emphasis on the evolution of the city's residential structure, housing stock and ethnic patt ern. Next we proceed by presenting our research data and explaining the applied methods. The contemporary patt ern of intra-urban residential diff erentiation in Riga is more closely examined in the last sections.
Social inequalities and residential diff erentiation in post-socialist cities
A wide range of scholarly contributions summarize that socialist cities were less segregated, with rather modest residential diff erentiation, than it was found in the capitalist cities. This situation was determined by communist poli-cies on income and housing distribution (Szelényi, I. 1983; French, R.A. and Hamilton, F.I. 1979; Smith, D.M. 1996) . The return to democracy and market economy initiated multiple processes that rapidly changed existing urban structures. Among the most essential processes that have heavily infl uenced urban change are -globalisation, deindustrialisation, economic restructuring, labour market segmentation, and welfare state retrenchment Hamilton, F.E.I. et al. 2005; Sýkora, L. and Bouzarovski, S. 2012) . All these forces and processes have substantially contributed to the changes in the morphological and socio-spatial structure of post-socialist cities (Sailer-Fliege, U. 1999; Borén, T. and Gentile, M. 2007; Stanilov, K. 2007) .
Social disparities, polarisation and residential segregation became distinguishing characteristics of the post-socialist urban transformation. It is widely acknowledged that the socio-economic transformations have been much more advanced in capital cities (Smith, A. and Timár, J. 2010; Marcińczak, S. et al. 2012) . Important dimension of residential diff erentiation in the post-socialist cities is housing. The former domination of state ownership was replaced by private and municipal ownership. Changes in the housing system, privatisation and property restitution triggered social and ethnic residential segregation (Tsenkova, S. and Nedoviċ-Budiċ, Z. 2006; Sýkora, L. 2009 ).
More recent changes in the housing system are aff ected by the laissez faire neoliberal att itude of local state and substantial involvement of private developers that generate new social inequalities (Hirt, S. et al. 2013; Kovács, Z. and Hegedűs, G. 2014) . The growing intensity of post-socialist residential diff erentiation in urban sett ings are observed through underlying processes that contribute to segregation, suburbanisation, gentrifi cation and socio-economic downgrading of certain neighbourhoods (Sýkora, L. 2005; Kährik, A. and Tammaru, T. 2008; Van Kempen, R. and Murie, A. 2009; Brade, I. et al. 2009; Temelová, J. et al. 2011; Kovács, Z. et al. 2013; Marcińczak, S. et al. 2013) .
The most popular subjects of empirical investigations in post-socialist cities are inner cities, large housing estates and suburbs on the periphery of large cities. Building on the literature that indicates that residential diff erentiation is a multifaceted process, this paper questions how the demographic and socio-economic characteristics of population aff ect residential divisions at the intra-urban scale by focusing on diff erences among three distinctive urban zones of Riga. Finally, it is also necessary to emphasise that residential restructuring and diff erentiation is sensitive to historical context and spatial scale.
Riga: urban development and spatial framework of the analysis
Riga is the capital and largest city of Latvia. At the beginning of 2013 Riga with its 643.6 thousand residents is home to around 32% of Latvia's two million popula-tions (Central Statistical Bureau of Latvia, 2013) . Riga enjoys signifi cant primacy within the urban system of Latvia and provides home to almost half (47%) of the country's urban population. The city as important administrative, trade and cultural centre has maintained its position over centuries. Riga is one of the oldest European capitals, founded at the beginning of the 13 th century. Although the city has over 800 years history it started to develop more rapidly in the late 19 th century and experienced fast industrial growth when it became one of the main port cities of the Russian Empire (Tsenkova, S. 2005; Berg, W. 2011) .
At the beginning of the 20 th century Riga was the second largest city in the western part of the Russian Empire aft er St. Petersburg and its population numbered about half a million. However, the most signifi cant impact on Riga's urban structure was made by the socialist period aft er World War II. Soviet policies of industrialisation and urbanisation were reinforced by immigration of predominantly Russian-speaking population from other parts of the Soviet Union (Tsenkova, S. 2005; Aberg, M. 2005) . During the Soviet regime large industrial facilities were established, particularly in the 1960s and 1970s. The population signifi cantly increased, reaching almost one million in 1989.
Since independence, political and economic restructuring took place and Riga started to lose population due to negative demographic growth rates and out-migration. Today, similarly to other large cities in CEE, Riga witnesses a process of steady population decline (Turok, I. and Mykhnenko, V. 2007; Kabisch, N. and Haase, D. 2011) . In fact, the population of Riga has declined rather fast over the past two decades ( Table 1) .
In addition, post-socialist transition has given rise to a substantial change in the redistribution of population within the city. Intra-urban population dynamics in Riga reveals that inner-city neighbourhoods have lost their population most intensely over the last decades. Similarly the Soviet-era housing estates are also losing population, but with a much lower pace. As a consequence, the population share of the housing estate zone has slightly increased.
The withdrawal of the state from the housing market during the 1990s was conducted with privatisation vouchers, which were given to all individuals who had permanently lived and worked in Latvia. Thus, large numbers of sitt ing tenants mostly in the Soviet-era pre-fab housing estates became owners. Whereas people who lived in restituted houses could not buy their fl ats, but instead they became tenants of private rental dwellings. As a result of large-scale privatisation the housing stock of Riga is dominated by the owner occupied sector ( Table 1 ). In Riga approximately 60 % of the housing stock has been built aft er World War II, during the Soviet period (Tsenkova, S. 2005; Bertaud, A. 2006 ) and most people still lives in pre-transition housing stock.
Empirical evidence suggests that diversifi cation of urban economies, associated with the transition from centrally planned industrial to serviceoriented economy, has become more prominent in capital cities (Dunford, M. and Smith, A. 2000; Stenning, A. 2004) . Riga accounts half of the country's GDP and it has a highly centralised system of governance with dominant role in Latvian economy (Paalzow, A. et al. 2010) . The city has traditionally been the main att raction of investment and employment in the Baltic region and has held primacy over Latvia's economic, political, social and cultural life. With respect to the scale of socio-economic inequalities, the widely used Gini index well refl ects the scale of income disparities. The available data reveal that the socio-economic inequalities rose over the past decade.
For the sake of our study, based on historical development and following the boundaries of neighbourhoods, the area of Riga was divided into three distinctive urban zones. The inner-city constitutes a more or less compact area in the texture of the city located on both sides of the river Daugava (Figure 1) . However, the urban landscape of the area has its own set of disparities. The 'Old Town' lies in the very centre of this zone representing the well preserved medieval core and cultural heritage of the Old Hanseatic Town cityscape (Photo 1). The 'Old Town' is surrounded by rows of Art Nouveau buildings and att ractive parks on the right bank of the river. Neighbourhoods situated on the left bank and the external part of the inner-city could be characterised as pre-socialist middle-and working-class apartment blocks with adjacent industrial estates that off ered good opportunities to work.
The most distinctive type of housing in Riga is the high-rise standardised and pre-fab housing estates found in many neighbourhoods (Photo 2). These residential districts were conceived during the Soviet-era as social units completed with all necessary residential services, being the most signifi cant spatial manifestations of the ideological goals of the communist system (Smith, D.M. 1996; Grava, S. 2007 ). In Latvia the large-scale construction of pre-fab housing estates started in 1959 (Rubīns, J. 2004) . The height of the houses, size and quality of the apartments increased in the 1970s and 1980s (Smith, D.M. 1996; Treĳ a, S. 2009 ). In Riga Soviet-type pre-fab housing estates occupy vast areas on both banks of the river. A distinct feature of Soviet cities, compared to those in CEE, is the signifi cant proportion of Russian-speaking immigrant population in the panel housing districts (Gentile, M. and Tammaru, T. 2006; Kährik, A. and Tammaru, T. 2010; Hess, D. et al. 2012) .
The outer-city is the most diverse with respect to land use patt erns and housing stock. This type generally covers neighbourhoods with single family housing districts (Photo 3) including pre-socialist villas and summer cott ages, Soviet-era dacha sett lements and extensive territories of allotment gardens. There are also large lakes, wetlands, and marshes, as well as nature reservations along the sea coast. In all urban zones industrial areas are present to a greater or lesser extent.
Riga has been a multi-ethnic and trans-cultural city from its very inception that makes it so vibrant, rich and att ractive (Berg, W. 2011) . Today, ethnic minorities form 54% of the total population in Riga and 75% (264.8 thousand) of the minority population are Russians (Census, 2011) . Other large ethnic groups are Byelorussians (7% of minorities) and Ukrainians (6%) who mostly speak Russian and, therefore, are named as Russian-speaking minority. As indicated in Figure 2 , the spatial diff erences in the distribution of ethnic groups continue to refl ect the patt ern inherited from the Soviet past, with Russian-speaking immigrants being over-represented in Soviet-type pre-fab housing estates. Similar situation is found in other countries across the former Soviet Union (Gentile, M. and Tammaru, T. 2006; Kährik, A. and Tammaru, T. 2010) . The return of Soviet-era immigrants to their home countries resulted in an increase in the overall proportion of Latvians in Riga, from 41% in 2000 to 46% in 2011 (Figure 2) . 
Research data and methods
For the analysis of intra-urban residential diff erentiation, we use data from a survey that was carried out among inhabitants of Riga in 2012 and 2013 in collaboration with the municipality. The survey was aimed at understanding the composition of population, residential satisfaction and various aspects of urban life. For this purpose, it contained a number of questions on individual and household characteristics which are of particular use for this paper. The survey is based on a random sample of residents aged 18-78 who were contacted on their own premises for a face-to-face interview. Initially, during the survey, interviewers visited around 5,000 addresses. The sample comprised 3,131 respondents whose age was in the acceptable range and who did not refuse to answer. The response rate was 62.6%. Among the individuals included in the sample 17.2% live in the inner-city, 55.5% are residents of the Soviet-era housing estates, while 27.3% live in the outer-city. As can be seen, the outer-city is slightly over-represented if we compare to the actual distribution of inhabitants within the city. The variables we used in the comparative analysis of Riga's urban zones were selected according to two general criteria. They had to refer either to the demographic or the socio-economic status of the residents. Thus, our analysis focuses on the main demographic (gender, age, ethnicity) and family related variables (family status, household type and size). The socio-economic status is identifi ed through educational att ainment, income and to a lesser extent employment sector. We have also used a variable referring to migration background. Unfortunately, our data do not include housing characteristics that would have been very useful. However, the main strength of using the survey data, from the perspective of the current analysis, is that it enables the joint study of diff erent population groups based on the place of residence. Due to the relatively small size of the sample, the study was restricted to using crude spatial categories within the framework of urban neighbourhoods.
Our data reveal certain diff erences between the inhabitants of the inner-city and the other two zones when the population is split by age, education, income and employment sector ( Table 2) .
The share of young and higher-status people (education, income, employment) is higher in the inner-city when compared with the outer-city and housing estates. The opposite picture was found when comparing the outercity with the other two zones. From the data presented in Table 2 , we can see that elderly people with low socio-economic status, as well as single person households tend to live in the outer-city.
In the next stage the same set of variables was applied for the main ethnic groups. There are some important diff erences between members of the majority and the minority populations in Riga (Table 3) . First, as one would expect, the share of non-Latvians is higher in the Soviet-era housing estates, while Latvians are over-represented in the inner-city. Moreover, with respect to ethnic divisions, the share of Latvians has increased in all urban zones, but especially in the inner-city. On the one hand, this is due to the return migration of Russian-speaking people aft er Latvia regained its independence (Heleniak, T. 2004; Eglīte, P. 2009) , and in-migration of Latvians from other urban and rural areas on the other (Krišjāne, Z. and Bērzi š, M. 2012).
Similarly, the age structure and the socio-economic composition differs by ethnicity -Latvians are younger, bett er educated and earn a higher- than-average income per person as compared to non-Latvians. Other demographic, household and employment compositions vary across the analysed ethnic groups as well. Interestingly, the socio-demographic composition of other ethnic minorities, mainly Ukrainians and Byelorussians, is much worse compared to Latvians and Russians. The explanation for this fi nding relates to pronounced signs of aging as a result of massive wave of ethnic migration aft er dissolution of the Soviet Union (Mežs, I. 2011; Bērzi š, A. and Zvidri š, P. 2012 ). The results of previous studies are similar to ours, ethnic minorities are more likely to be unemployed or inactive, than Latvians (Aasland, A. and Fløtten, T. 2001) . We employ binary logistic regression in order to analyse the residential diff erences between the three urban zones. The regression equation can be formalised as follows:
where is the probability that an individual , … I lives in the inner-city in models 1 and 2, and in the Soviet-era housing estates in model 3; is the probability that an individual , … I lives in the outer-city in models 2 and 3, or in the Soviet-era housing estates in model 1; α is a constant, X ik is the value of variable k for individual i; and β k is a parameter describing the impact of variable k, with K variables.
Intra-urban residential composition and diff erentiation
The study on intra-urban residential diff erentiation focuses on ethnicity and population groups defi ned by demographic and socio-economic status. With respect to ethnicity, the study distinguishes between Latvians and ethnic minorities. The latt er include mainly Russians, Byelorussians and Ukrainians. In all models ethnic origin was included at fi rst in order to confi rm or reject the existence of ethnic diff erences. From the results, we can see that ethnic diff erences between urban zones are notable. Latvians are more likely to live in the inner-city than ethnic minorities (Table 4, model 1 and 2) .
Nevertheless, if we start to examine diff erences by comparing people living in the inner-city and Soviet-era housing estates (Table 4 , model 1) it becomes evident, that there are statistically signifi cant diff erences in the basic demographic characteristics except for gender, marital status and household type. The results by other variables are as follows. Unexpectedly, younger people are more likely to live in the inner-city (Table 4, model 1 and 2) .
Along with the results confi rming that two and more people households are less likely living in the central neighbourhoods this reveals that inner-city areas have been aff ected by population changes linked to the second demographic transition, such as a rapid rise in the propensity to live alone (Buzar, S. et al. 2005) . The results of the fi rst model also show that probability of being inner-city resident is greater for long-term urban residents, highly educated and those with high incomes. Inactive and unemployed residents are less likely to live in the centre of the city.
The next model compares people living in the inner-city with people living in the outer-city (Table 4 , model 2). This comparison yields many similar results confi rming that elderly people and low income and low social status groups are less likely to live in the inner-city neighbourhoods. Comparison of the inner-and outer-city shows slightly diff erent results with respect to household type and size, and migration background. Unlike to model 1 it becomes apparent that two person households are more likely to live in the inner-than outer-city. Non-migrants are also less likely being residents of central neighbourhoods than those living in the outer zone. Thus, our results partly confi rm the impact of residential mobility on growing socio-spatial diff erences within the city, especially when comparing the inner-city with the other two zones.
Finally, we compare individual characteristics of residents living in the Soviet-era housing estates with those who are living in the outer-city (Table  4, model 3) . Similarly to model 2 we found that outer-city is characterised by higher share of elderly than housing estates. With regards ethnic composition, results show that Latvians are less likely to live in housing estates than ethnic minorities.
Statistically signifi cant diff erences were found by household type and size as well as by income. Diff erences in income are very pronounced -residents of the housing estates have lower odds of belonging to the high income groups than residents of the outer zone. There are also important diff erences between the housing estates and the outer-city according to the household structure. Families without children have the lowest probability of living in Soviet-era housing estates. Finally, two and more person households have a much higher probability of living in an apartment of the housing estates than single person households.
Conclusions
Since the fall of the Iron Curtain cities in Central and Eastern Europe have rapidly transformed. This urban transformation involved a wide set of social and urban processes generating intense discussion in the literature (Brade, I. et al. 2009; Gentile, M. et al. 2012; Marcińczak, S. et al. 2012; Kovács, Z. and Hegedűs, G. 2014) . Many scholars assumed that urban changes marked by the reconfi guration of the built environment, changes in the housing system, growing income inequalities, and selective residential mobility is closely followed by increasing residential socio-spatial diff erentiation (Smith, D.M. 1996; Enyedi, Gy. 1998; Sýkora, L. 1999; Ruoppila, S. and Kährik, A. 2003) . Indeed, the urban change of Riga has been no exception in terms of rapid development accompanied by these processes. Furthermore, the contextual factors stemming from historical development of the city are important in shaping residential diff erentiation (Musterd, S. and Kovács, Z. 2013) . The contemporary residential structure of Riga is inherited largely from the pre-war period and the Soviet urbanisation.
In this paper we examined the socio-economic characteristics of inhabitants by distinct urban zones with particular interest on ethnicity. Our fi ndings show that residential diff erentiation has an eff ect on ethnic concentration in Riga. As it was found Latvians have the highest odds of living in the innercity compared to the housing estates and the outer-city. These results suggest that Latvians are still clearly over-represented in older pre-Soviet apartment houses, while the Russian-speaking people tend to live in dwellings built during the Soviet period. This is consistent with fi ndings of the previous studies and refl ects the general trend across the former Soviet Union (Kulu, H. and Tammaru, T. 2003; Gentile, M. and Tammaru, T. 2006; Hess, B.D. et al. 2012) .
We also found that despite rapidly growing income inequalities and liberalisation of the housing market, the city is still relatively mixed when looking at the socio-economic composition of the diff erent urban zones. Moreover, in spite of of the massive housing privatisation, the residential mobility in Riga is still low and does not generate a signifi cant increase in residential segregation. Nevertheless, most evident signs of population change have been recorded in the inner-city neighbourhoods. Similarly, the most profound diff erences in terms of population composition are recorded between the inner-city and the other two zones. We interpret these results as follows.
Firstly, the relative att ractiveness of older (pre-Soviet) apartments has increased on the housing market, since this housing stock was heavily impacted by the processes of restitution and emigration of ethnic minorities at the beginning of the 1990s. In addition, such dwellings are located in a more att ractive residential environment than the standardized Soviet-era housing estates. Secondly, our research revealed that younger people and those with university education and higher incomes have the highest probability of living in the inner-city.
Recently, the evidence of social upgrading was found for several innercity neighbourhoods in diff erent CEE cities (Bouzarovski, S. 2009; Marcińczak, S. and Sagan, I. 2011; Haase, A. et al. 2012; Kovács, Z. et al. 2013) . This is because the transformation of former socialist cities has brought about the commercialisation, revitalisation and gentrifi cation of urban cores (Temelová, J. 2007; Kovács, Z. 2009; Haase, A. et al. 2011) . However, the separation of the wealthy social strata remained very limited and selective residential upgrading goes sometimes parallel with deterioration of the pre-war housing stock.
Today the vast majority of the population in Riga lives in the Sovietera housing estates. As expected, the ethnic diff erences regarding this zone are signifi cant, as many Russian-speaking immigrants, the majority population in the former Soviet Union (FSU), were given priority access to the most modern segments of the housing stock in other republics of the FSU at that time. The main result of the analysis here is that the zone of housing estates in Riga is still characterised by a strong social mix, and do not reveal clear signs of decline in comparison with the inner-and the outer-city. The demographic and socio-economic composition of the people living in the housing estates also changes, but these areas still retain medium to high social status and in comparison with the deteriorated pre-war housing stock of the inner-and the outer-city, they off er bett er living conditions. Our results are, thus, very similar to fi ndings published for other cities across the region (Kährik, A. and Tammaru, T. 2010; Temelová, J. et al. 2011; Wiest, K. 2011; Kovács, Z. and Herfert, G. 2012) .
The outer and peripheral areas of Riga have also experienced certain social change. Initially we expected a rapid increase in socio-economic status also in this urban zone, as suburban-wise development is the most eye-catching process of spatial change in urban periphery in Riga. However, somewhat unexpectedly, our analysis found that predominantly elderly people with low socio-economic status, as well as single person households tend to live in the outer-city. These are surprising results and means that the urban periphery still retains a relatively low socio-economic status in spite of new residential developments. Several outer-city neighbourhoods close to communication infrastructure and within the areas rich in natural amenities have experienced such developments, but it is not refl ected by our data.
To conclude, further studies are needed in several fi elds. Firstly, future research should put more emphasis on the internal diff erentiation of the outercity neighbourhoods and especially panel housing districts. It is reasonable to expect that the oldest panel estates do experience a more rapid socio-economic downgrading than the newer ones. Secondly, more research should be done on residential mobility in order to bett er understand the intra-urban movements and the reasons behind them.
